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Abstract  
Musculoskeletal disorders (MSDs) have been common complaints among workers involved in static work or tasks requiring the 
repetitive motion of the upper limbs and prolonged computer work. Call center workers are the one group which may impact on 
chronic musculoskeletal health problems. Therefore, the aim of this study was to assess ergonomics risk for MSDs in work 
environment among call center workers. This was a survey study conducted among 216 call center workers in Khon Kaen 
province, Thailand. Call center workers who had experience jobs more than 6 months, working time at least 32 hours per week 
with computer at least 4 hours per days. Data were collected by the Rapid Office Strain Assessment (ROSA) which measured the 
sitting posture, workstation (chair height, pan depth, armrests, and back support), computer (monitor, mouse and keyboard), 
telephone and duration of spending time for each posture or activity. From ROSA, there were 4 levels of ergonomics risk 
classification (low, medium, high, very high). The results of this study showed that the call center workers were only at 2 level of 
risk (high and medium). The majority of the call center workers were at high risk level (score 5-7 points) for 52.3% (mean score 
5.3, 95%CI: 5.2-5.4). The medium risk level (score 3-4 points) was 47.7% (mean score 3.6, 95%CI: 3.5-3.7). The top three 
highest frequencies of score of ergonomics risk were 5 points, followed by 4 points and 3 points which were at 37.5%, 28.2% and 
19.4%, respectively. The mean score of that risk was 4.5 (95% CI: 4.4-4.6). By using the ROSA, this study showed that most of 
the call center workers were exposed to the high ergonomics risk for MSDs development. For prevention of MSDs, there should 
be ergonomics training for workers to be aware of ergonomics factors in the office. The personal working behaviors and the 
design of the workstations should be improved based on the ergonomics principles. 
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1. Introduction 
The call center was an organization that was used for receiving or transmitting a large volume of requests by 
telephone and email, searching database and recording information of the customer through a computer. The 
company was available for service 24 hours, 7 days a week. Thus, management of shift work and interactive voice 
response (IVR) were used. Workers spent the most time working in a workspace that included a computer desk and 
chair. They may also have eye, ear, and throat related health problems [1] along with musculoskeletal disorders 
(MSDs). MSDs were caused by awkward posture (e.g. use fingers, wrists and arms in repetitive posture and always 
looking screen for working with computer) [2] or inappropriate workstation (e.g. insufficient working space and 
lack of forearm support) [3]. 
MSDs are almost caused by static work (i.e. workers who prolong working by sitting or standing postures). 
Several studies have reported high prevalence of MSDs among call center workers who sit daily for a prolonged 
length of time. Rocha et al. [4] had been occupied by MSDs at the prevalence of neck/shoulder symptoms was 
43.0% and of wrist/hand was 39.0%. Likewise, the study of Chalardlon [5] had the top three prevalence in last 12 
months were neck pain for 61.1%, followed by upper and lower back pain which were 55.7% and 53.1%, 
respectively.  
This problem can be controlled by analysing risk factors among workers under working environment [6]. 
Therefore, the aim of this study was to assess ergonomics risk for MSDs in work environment among call center 
workers. It was the way to prevent the development of severe symptoms by surveillance program. 
2. Methods 
This was a survey study conducted among 216 call center workers in Khon Kaen province, Thailand. The survey 
was based on call center workers who had experienced their jobs for more than 6 months, working time at least 32 
hours per week with a computer at least 4 hours per day. Exclusion criteria were workers who had musculoskeletal 
disorder at the present time.  
2.1. Research tools 
Data were collected by using 1) a structured interview questionnaire discussing the characteristic of the call 
center workers and 2) the rapid office strain assessment (ROSA) that applied from Sonne et al. [7] which measured 
the sitting posture, work station (Chair height, pan depth, armrest and back support), computer (Monitor, mouse and 
keyboard), telephone and duration of spending time for each posture or activities. ROSA had been designed for 
assessment of office workers and can help identified factors relating to discomfort from computer jobs. High inter 
and intra-observer reliability was 0.84 and 0.86, respectively. 
From ROSA, there were 4 risk levels that were low, medium, high and very high. In each risk level, the definition 
and score were; low risk level = score 1-2 points, medium risk level = score 3-4 points, high risk level = score 5-7 
points and very high risk level = score 8-10 points. Ergonomics risk level showed that ROSA scores more than 5 
points was at least high risk level. Thus, the workplace should be improved and strictly assessed. For very high risk 
level there should be a sudden improvement. 
2.2. Data collection 
Ergonomics risk assessment was through an observation technique by ROSA. Posture and work environment 
were checked step by step and included sitting on chair, monitor and telephone used, mouse and keyboard, 
respectively. Also considered was the duration of work for using the integral parts of the computer. A structured 
interview questionnaire was used to collect general data and work characteristics to analyze with ergonomics risk 
assessment. 
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2.3. Data analysis 
Data were analyzed by STATA program version 10.1 to show the number and percent of personal characteristic, 
work characteristic, and ergonomics risk level among call center workers in Khon Kaen province, Thailand. This 
study obtained ethical approval from Khon Kaen University ethics committee, Thailand, no. HE572131. All 
participants gave informed consent prior to entering the study. 
3. Result 
3.1. Personal characteristic 
216 call center workers were female 75.9% and 54.6% were between the ages of 25-29 years old (median 26 
years). Most workers had a single status (88.9%) and graduated with a bachelor’s degree (85.7%). The health status 
of workers included those who exercised more than 3 days per week and 30 minute per time was 40.2%. Most 
workers had normal health (non-disease) at 84.3%. 
3.2. Work characteristic 
A large number of call center workers had work experience between 1-3 years (median 1 year) at 74.5%. They 
had work duration of 8 hours per day (76.4%) and continuous work with computer 4-8 hours per day at 86.6% 
(median 8 hours). They had calls with customer 6-10 times per hour at 70.0% (median 5 times) with 64.8% spend 
time to call 5 minute per time. 
3.3. Ergonomics risk factors 
Call center workers had appropriate chair height that affected their knees at an angle of 90 degrees (51.4%). Next, 
knee angles at more than 90 degrees or sitting on chair too high was 27.3%. Pan depth was approximately 3 inches 
of space between knee and edge of seat but non-adjustable at 61.6%. Elbows were supported by armrest in line with 
shoulders (shoulder relaxed) at 64.4% where 53.7% can not adjust. Large number of workers (57.9%) sat on chairs 
with leaning forward posture. Back support was adequate lumbar (chair reclined between 950-1100) at 40.3%. 
Workers had arm’s length distance (45-75 cm.) from monitor or screen at eye level at 55.1%. Some workers 
(39.3%) had monitors that were too high and affected their neck extension. Headset or one hand on phone and 
natural neck posture were used when they called (98.6%). Most of the workers (88.4%) used mouse in line with 
shoulder. When they used keyboards, their shoulders were relaxed or their wrists were straight at a rate of 56.9%. 
The results of ergonomics risk factors were presented in Table 1. 
 
Table 1. Ergonomics risk factors among call center workers by ROSA (n=216). 
Work environment and  posture Number (n) Proportion (%) 
Chair Height 
Knees at 90o (1) 111 51.4 
Too low - Knee Angle <900 (2) 22 10.2 
Too High - Knee Angle >900 (2) 59 27.3 
No foot contact on ground (3) 24 11.1 
Insufficient Space Under Desk - Ability to Cross Legs (+1) 1 0.5 
Non-Adjustable (+1) 0 0.0 
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  Work environment and  posture Number (n) Proportion (%) 
Pan Depth 
Approximately 3 inches of space between knee and edge of seat (1) 133 61.6 
Too Long - Less Than 3" of space (2) 49 22.7 
Too Short - More than 3" of Space (2) 34 15.7 
Non-Adjustable (+1) 133 61.6 
Armrests 
Elbows supported in line with shoulder, shoulders relaxed (1) 139 64.4 
Too High (Shoulders Shrugged) /Low (Arms Unsupported) (2) 77 35.6 
Hard/damaged surface (+1) 2 0.9 
Too Wide (+1) 19 8.8 
Non-Adjustable (+1) 116 53.7 
Back Support 
Adequate Lumbar Support - Chair reclined between 950-1100 (1) 87 40.3 
No Lumbar Support OR Lumbar Support not Positioned in Small of 
Back (2) 
2 0.9 
Angled Too Far Back (Greater than 1100) OR Angled Too far forward 
(Less than 950) (2) 
2 0.9 
No Back Support (i.e. Stool, OR Worker Leaning forward) (2) 125 57.9 
Work Surface too High (Shoulders Shrugged) (+1) 68 34.5 
Non-Adjustable (+1) 17 7.9 
Monitor 
Arm's Length Distance (40-75cm) / Screen at Eye Level (1) 119 55.1 
Too Low (below 300) (2) 12 5.6 
Too High (Neck Extension) (3) 85 39.3 
Neck Twist Greater than 300 (+1) 2 0.9 
Glare on Screen (+1) 0 0.0 
Documents -No Holder (+1) 1 0.5 
Too Far (+1) 0 0.0 
Telephone 
Headset / One Hand on Phone & Neutral Neck Posture (1) 213 98.6 
Too Far of Reach (outside of 30cm) (2) 3 1.4 
Neck and Shoulder Hold (+2) 0 0.0 
No Hands-Free Options (+1) 1 0.5 
Mouse 
Mouse in Line with Shoulder (1) 191 88.4 
Reaching to Mouse (2) 25 11.6 
Mouse/Keyboard on Different Surfaces (+2) 16 7.4 
Pinch Grip on Mouse (+1) 7 3.2 
Palmrest in Front of Mouse (+1) 30 13.9 
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Remark: 1. Score (1), (2) or (3) can be choose only one choice. 
 2. Score (+1) or (+2) can be add all choice because this score plus with major score in remark 1. 
3.4. Ergonomics risk level 
Most of call center workers were only at 2 risk levels. The majority was at high risk level of 52.3% which the 
mean score of high risk level was 5.3 (95%CI: 5.2-5.4). Next, the medium risk level was 47.7% that the mean score 
of medium risk level was 3.6 (95%CI: 3.5-3.7). The top three highest frequencies of score of ergonomics risk were 5 
points, followed by 4 points and 3 points which were at 37.5%, 28.2% and 19.4%, respectively. The mean score of 
ergonomics risk was 4.5 (95%CI: 4.4-4.6). The result showed in Table 2. 
 
Table 2. Ergonomics risk level among call center workers by ROSA (n=216) . 
Risk level  Number (%) Mean score  (95% CI) 
Low 0 (0.0) 0.0 (0.0-0.0) 
Score 1 point 0 (0.0)  
Score 2 point 0 (0.0)  
Medium  103 (47.7) 3.6 (3.5-3.7) 
Score 3 point 42 (19.4)  
Score 4 point 61 (28.2)  
High 113 (52.3) 5.3 (5.2-5.4) 
Score 5 point 81 (37.5)  
Score 6 point 31 (14.4)  
Score 7 point 1 (0.5)  
Very high 0 (0.0) 0.0 (0.0-0.0) 
Score 8 point 0 (0.0)  
Score 9 point 0 (0.0)  
Remark:  mean score was 4.5 (95%CI: 4.4-4.6). 
4. Discussion 
ROSA was an ergonomics risk assessment tool that was similar with Rapid Upper Limb Assessment (RULA). 
But ROSA was more specific for computer usage risk assessment than RULA [7]. Therefore, the author choosed 
ROSA for assessing the ergonomics risk among call center workers who were the subset of office workers. The 
finding of this study showed that call center workers were under conditions only at 2 risk levels that were high level 
(52.3%) and medium level (47.7%), respectively. Different from the study of Krusun and Chaiklieng [8] which 
performed ergonomics risk assessment among university office workers. That result showed that the ergonomics 
Work environment and  posture Number (n) Proportion (%) 
Keyboard 
Wrists Straight, Shoulders Relaxed (1) 123 56.9 
Wrists Extended/ Keyboard on Positive Angle (>150 Wrist extension) (2) 93 43.1 
Deviation while Typing (+1) 2 0.9 
Keyboard Too High -Shoulders Shrugged (+1) 73 33.8 
Reaching to Overhead Items (+1) 0 0.0 
Platform Non-Adjustable (+1) 22 10.2 
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risk was at high level in the majority of the office workers (66.2%), followed by medium level, very high level and 
low level that were 19.48%, 13.8% and 0.4%, respectively.  
Ergonomics risk level in this study was not a very high risk level. It might be the reason that, call center had more 
modern equipment than university office workplace. The equipment could be adjusted. The chair height, back 
support, armrest and workspace could be adapted to individual workers in order to prevent MSDs among office 
workers [9, 10]. Thus, call center workers did not have a very high level like university staffs. Although, the mean 
score of ergonomics risk was 4.5 (95%CI: 4.4-4.6) that was not fallen in high level, there still will be a need of an 
surveillance program to help with the awareness of this problem in order to reduce the impact on the worker’s health 
in long term. Especially, call center workers who had high risk level, there should be an improvement and 
reassessment of ergonomics risk. 
MSDs were a health problem among call center workers as reported by previous studies. The prevalence of neck, 
shoulder and back pain during a most recent three-month period was 83.8% (95%CI: 78.8-5 88.7) [11]. From the 
finding that it was a distinct possibility that some workers chair were too high or their knee angle was more than 90 
degree (27.3%), armrest was non-adjusted (53.7%) which affected their shoulders shrugged. Moreover, worker were 
leaning forward or without back support (57.9%), monitor was too high (39.9%) and wrist extended more than 15 
degree (43.1%). Those characteristics played a roll in the ergonomics risk level among call center workers to be at a 
high level (score 5-7 points).  
In this study, it was observed that call center workers had calls with customers 6-10 times per hour at 70.0% 
(median 5 times) with 64.8% spend time to call 5 minute per time. They sat for a prolonged length of time without 
much time to relax which was consistant with the previous report of an increased risk of back pain due to long 
duration [12]. That was the reason why a higher quantity of daily calls answered was associated with MSDs [4]. Call 
center workers spend the continuous time 4-8 hours per day to work with computer for 86.6%. Similarly, Hedge 
[13] found risk factors of MSDs with computer usage more than 4 hours per day. Also, the study of Rahman et al. 
[14] found that computer users who used the computer more than 5 hours per day had an increased risk to MSDs by 
7.5 times (95%CI: 2.3-24.2). Therefore, call center workers might be at risk for the development of MSDs. 
5. Conclusions 
By using the ROSA, this study showed that most of the call center workers were exposed to a high ergonomics 
risk for MSDs development. For prevention of MSDs, there should be ergonomics training for workers to be aware 
of ergonomics factors in the office workplace. The personal working behaviors and the design of the workstations 
should be improved based on the ergonomics principles. 
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Appendix A. A checklist adapted from ROSA 
  Work environment and  posture Criteria Result 
Chair Height 
Knees at 90o  (1)  
Too low - Knee Angle <900  (2)  
Too High - Knee Angle >900  (2)  
No foot contact on ground  (3)  
Insufficient Space Under Desk - Ability to Cross Legs  (+1)  
Non-Adjustable  (+1)  
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  Pan Depth 
Approximately 3 inches of space between knee and edge of seat  (1)  
Too Long - Less Than 3" of space (2)  
Too Short - More than 3" of Space  (2)  
Non-Adjustable  (+1)  
Armrests 
Elbows supported in line with shoulder, shoulders relaxed  (1)  
Too High (Shoulders Shrugged) /Low (Arms Unsupported)  (2)  
Hard/damaged surface  (+1)  
Too Wide  (+1)  
Non-Adjustable  (+1)  
Back Support 
Adequate Lumbar Support - Chair reclined between 950-1100  (1)  
No Lumbar Support OR Lumbar Support not Positioned in Small of Back  (2)  
Angled Too Far Back (Greater than 1100) OR Angled Too far forward 
(Less than 950)  
(2)  
No Back Support (i.e. Stool, OR Worker Leaning forward)  (2)  
Work Surface too High (Shoulders Shrugged)  (+1)  
Non-Adjustable  (+1)  
Work environment and  posture Criteria Result 
Monitor 
Arm's Length Distance (40-75cm) / Screen at Eye Level  (1)  
Too Low (below 300)  (2)  
Too High (Neck Extension)  (3)  
Neck Twist Greater than 300  (+1)  
Glare on Screen  (+1)  
Documents -No Holder  (+1)  
Too Far  (+1)  
Telephone 
Headset / One Hand on Phone & Neutral Neck Posture  (1)  
Too Far of Reach (outside of 30cm)  (2)  
Neck and Shoulder Hold  (+2)  
No Hands-Free Options  (+1)  
Mouse 
Mouse in Line with Shoulder  (1)  
Reaching to Mouse  (2)  
Mouse/Keyboard on Different Surfaces  (+2)  
Pinch Grip on Mouse  (+1)  
Palmrest in Front of Mouse  (+1)  
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Remark: 1. Score (1), (2) or (3) can be choose only one choice. 
 2. Score (+1) or (+2) can be add all choice because this score plus with major score in remark 1. 
References 
[1] A.V. Subbarayalu. Occupational health problems of call center workers in India: A cross sectional study focusing on gender differences. J. 
Manage Sci & Pract 2013; 2(1): 63-70, [cited 2014 January 20]. Available from: 
http://www.bowenpublishing.com/DownLoadPaper.aspx?paperid=14339  
[2] P. Spyropoulos, G. Papathanasiou, G. Georgoudis, E. Chronopoulos, H. Koutis, F. Koumoutsou. Prevalence of low back pain in Greek  public 
office workers. Pain Physician 2007; 10: 651-60. 
[3] A.D. Errico, P. Caputo, U. Falcone, L. Fubini, L. Gilardi, C. Mamo, et al. Risk factors for upper extremity musculoskeletal symptoms among 
call  center employees. J Occup Health 2010; 52: 115-24. 
[4] L.S. Rocha, D.M.R. Glina, M.F. Marinho, D. Nakasato. Risk factors for musculoskeletal symptoms among call center operators of a bank in 
São Paulo, Brazil. Industrial Health 2005; 43: 637–46. 
[5] T. Chalardlon. Work-related musculoskeletal injuries and work safety behaviours among call center workers. Nursing journal of the ministry 
of public health 2013; 23(1): 44-59. Thai. 
[6] B.C. Amick, M.M. Robertson, K. DeRango, L. Bazzani, A. Moore, T. Rooney, et al. Effect of office ergonomics intervention on reducing 
musculoskeletal symptoms. Spine 2003; 28(24): 2706-11. 
[7] M. Sonne, D.L. Villalta, D.M. Andrewsa. Development and evaluation of an office ergonomic risk checklist: ROSA- Rapid office strain 
assessment. Appl Ergon 2012; 43(1): 98-108. 
[8] M. Krusun, S. Chaiklieng. Ergonomics risk assessment in university office workers. KKU Res J 2014; 19(5): 696-707. Thai. 
[9] S. Chaiklieng, P. Suggaravetsiri, J. Stewart. Incident of low back pain in relation to sedentary workstation design and anthrometric 
assessment. In: Rebelo F, Soares M, Eds. Advance in ergonomics in design, usability & special populations Part II. Section 25: Seat in 
ergonomics and body posture. USA: CRC press, AEHF Conference © 2014, 630-7. 
[10] B.P. Bernard. Musculoskeletal disorders and workplace factors. 1997. [online] 1997 [cited 2014 Dec 12] Available from:  
 http://www.cdc.gov/niosh/docs/97-141/pdfs/97-141.pdf 
[11] W. Poochada, S. Chaiklieng. Prevalence and neck, shoulder and back discomfort among call center workers. Srinagarind Med J 2015 (in 
press). Thai. 
[12] S. Chaiklieng, P. Suggaravetsiri, Y. Boonprakob, B. Mooktaphan. Prevalence of back pain and work environmental risk factors among 
university office workers at Khon Kaen University.  Safety & Environment Review 2552; 19(3): 11-8. Thai. 
[13] A. Hedge. Dynamic sitting. Proceeding of the human factors and ergonomics society annual meeting 2003; 47(1): 947-51. 
[14] Z.A. Rahman, A.S. Atiya. Prevalence of work-related upper limbs symptoms (WRULS) among office workers. Asia Pac J Public Health 
2009; 21(3): 252-8. 
 
Keyboard 
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